Interactive image-guided resection of cerebral cavernous malformations.
Between July 1992, and February 1997, 15 patients with cavernous malformations underwent interactive image-guided resection of their lesions. There were eight women and seven men in the group, ranging in age from 6 years to 62 years (mean 34 years). Clinical presentations included seizures (n = 7), headache (n = 4), and hemorrhage (n = 4). Prior conventional subtotal resection had been performed in one patient, and a history of prior hemorrhage was found for two patients. Diagnosis was made using magnetic resonance imaging and digital substraction angiography. Locations of the lesions were temporal (n = 9), frontal (n = 3), thalamus (n = 1), basal ganglia (n = 1), and pons (n = 1). Size ranged from 9 to 20 mm (mean 12 mm). For those lesions located near or within eloquent areas (n = 7), an awake craniotomy with functional cortical and subcortical mapping was performed. An infrared system was used intraoperatively to confirm the location and the extent of the resection of these lesions in real time. In 1996 we started using a robotic microscope to aid in localization and resection. Clinical follow-up ranged from 2 to 54 months (mean 27 months). In all 15 patients, complete surgical resection was achieved as demonstrated by postoperative magnetic resonance imaging studies. Two patients had postoperative transient neurological deficits (13.3%) that cleared over a 6-month period. One of them had a lesion in the pons, with multiple cranial nerve deficits postoperatively that gradually improved. There was no associated mortality. Histological diagnosis was consistent with cavernous angioma in all cases. Clinical follow-up revealed that 13 patients experienced complete recovery from preoperative symptoms and two patients with seizures showed marked improvement. We conclude that interactive image-guided surgery for deep-seated cavernous malformations represents a very accurate and safe approach.